Proton evolution from photosystem II. Stoichiometry and mechanistic considerations.
1. In a sequence of flashes given to dark-adapted chloroplasts, the flash yield of proton release oscillates with a period of 4, which is similar but not identical to the oscillation of the O2 flash yield. 2. Using the proton release associated with ferricyanide reduction as a calibration, we computed that two protons are released in the terminal O2-liberating reaction; the other two protons are released in precursor conversion steps. 3. Analysis of the effect of preflashes on the oscillation pattern showed that the S1 leads to S2 transition releases no proton, the S0 leads to S1 transition somewhat less than one (0.75), and the S2 leads to S3 transition somewhat more than one (1.25). 4. The precision of the data was sufficient to exclude the possibility that in the four-step water oxidation, proton release follows a simple 1, 0, 1, 2 pattern. A possible model to interpret the observed flash yield patterns is discussed.